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摘要
I
摘 要
多目标进化算法在这些年被广泛的关注，其在工业、调度、自动化等领域应
用非常的广泛。随着信息量的快速增加，大量的信息的产生会造成大量需求的不
断增加导致优化的目标数量也快速的增加。到目前为止，多目标优化算法大多数
都是以二目标为研究主体，在目标数量超过三个时还没有在一种算法在各种 Par
测试函数上都有优势。因此，无论是多目标的应用方向还是算法本身的研究都非
常需要大量的深入研究。
在高维的情况下，非支配解的数量急剧减少，导致其所构成的 Pareto 前沿面
的不连续等问题。当前存在的大多数算法，如 MOEA/D和 NSGA-III 等都是通过
把目标空间划分成多个子问题并试图找到子问题中的最优解来构成 Pareto 最优
平面。但是在研究 MOEA/D 的过程中，本论文发现并不是所有的子问题都可以
找到唯一的最优解，表明算法中存在多个子问题对应一个最优解的情况。所以，
本文提出了 MOEA/DM 算法，该算法通过减少目标空间中子问题的数量来相对
的增加每个子问题对应最优解的数目以解决最终 Pareto 前沿上非支配解数量不
够的问题。通过实验本论文发现其确实在高维情况下能表现出优势。
复杂网络聚类问题的研究在最近的十几年中被广泛的关注，在研究社会网络，
生物网络以及万维网中具有广泛的应用。网络簇结构是研究复杂网络拓扑结构，
隐含模式等关系的最普遍和最重要的属性之一。网络簇具有同类节点相互连接非
常紧密，不同类节点之间连接稀疏等等的特性。现如今，社交网络、关系网络正
在迅速的增加也变的更加的复杂，其具有非常有价值的研究意义。通过分析复杂
网络聚类的特点发现，网络中往往类内的联系非常的紧密，类之间的联系非常的
稀疏。这正好符合多目标优化的特点。本文中我们尝试把 MOEA/DM 算法应用
到该问题中，通过实验发现其确实比现存的一些算法有优势。
关键字：复杂网络聚类；多目标进化算法；分解
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Abstract
Multi-objective evolutionary algorithm has been widely used in recent years, and
it has been widely used in industry, scheduling, automation and other fields. With the
rapid increase of the amount of information, the generation of a large number of
information will certainly be a large number of demand for the increase in the number
of goals to optimize the rapid increase. Up to now, most of the multi-objective
optimization algorithms are based on the two target, and there is no advantage in the
Pareto front when there are more than three targets. Therefore, it is necessary to do a
great deal of research on the application of multi-objective and the research of
algorithm itself.
In the case of high dimension, the number of non dominated solutions will
decrease sharply, leading to the discontinuity of the Pareto front surface. Most of the
existing algorithms, such as MOEA/D and NSGA-III, make up the Pareto optimal
plane by dividing the target space into several sub problems and trying to find the
optimal solution. But in the process of studying MOEA/D, we find that not all sub
problems can find the unique optimal solution, that is to say, there are many sub
problems corresponding to an optimal solution. So, this thesis proposes the
MOEA/DM algorithm, the Pareto algorithm to solve the final frontier of non
dominated solution insufficient number of problems by reducing the number of the
number of target space neutron problems increase each sub problem corresponding to
the optimal solution. Through the experiment we found that it can show superiority in
the high dimensional case.
The research of complex network clustering has been widely used in recent years.
It has been widely used in the research of social networks, biological networks and
the world wide web. The network cluster structure is one of the most common and
important attributes in the research of complex network topology and implicit patterns.
The network cluster has the characteristics that the same kind of nodes are very close
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to each other, and the connection between different classes is sparse. Today, the social
network, the relationship network is rapidly increasing and becoming more complex,
it has a very valuable research significance. Through the analysis of the characteristics
of complex network clustering, it is found that the intra class links are very close in
the network. This fits the characteristics of multi-objective optimization. In this thesis,
we try to apply the MOEA/DM algorithm to the problem, and we find that it has some
advantages over existing algorithms.
Keywords: Complex network clustering; Multi-objective evolutionary algorithm;
Decompose
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